Identification of mercury and other metals complexes with metallothioneins in dolphin liver by hydrophilic interaction liquid chromatography with the parallel detection by ICP MS and electrospray hybrid linear/orbital trap MS/MS.
A novel analytical procedure for the identification of metal (Hg, Cd, Cu, Zn) complexes with individual metallothionein (MT) isoforms in biological tissues by electrospray MS/MS was developed. The sample preparation was reduced to three rapid steps: the two-fold dilution of the sample cytosol with acetonitrile, the recovery of the supernatant containing MT-complexes by centrifugation and its concentration under nitrogen flow. The replacement of reversed phase HPLC by hydrophilic interaction LC (HILIC) allowed the preservation of the unstable and low abundant metallothionein zinc-mercury mixed complexes (MT-Zn(6)Hg). The MT complexes eluted were detected by ICP MS and identified in terms of molecular mass by electrospray high resolution (100,000) MS. The identification was completed by on line demetallation and the determination of the molecular mass of the apoform, followed by amino acid sequencing in the top-down mode using high energy collision fragmentation (HCD). The method was applied to the identification of MT complexes in a white-sided dolphin (Lagenorhynchus acutus) liver homogenate. The Zn complex of the N-acetylated MT2 isoform was found to be predominant, the presence of mixed complexes with Cd, Cu and, for the first time ever, Hg, was demonstrated. The latter finding has the potential to shed new light on the mercury detoxification mechanism in marine organisms.